Background and Research Objective: Health-related quality of life (HRQOL) has been viewed as the most important clinical outcome of heart failure (HF) management. However, information about the predictors of HRQOL in Taiwanese people with HF is limited, especially for the effects of sleep disturbances on HF. Purpose: The purpose of this study was to identify predictors of HRQOL in Taiwanese people with HF, especially focusing on the extent to which sleep variables are related to HRQOL. Methods: A cross-sectional, descriptive correlational design was used. A nonprobability sample of 125 participants was recruited from the outpatient departments of 2 hospitals located in southern Taiwan. Participants were face-to-face individually interviewed to complete the Kansas City Cardiomyopathy Questionnaire, Pittsburgh Sleep Quality Index, Epworth Sleepiness Scale, and Charlson Comorbidity Index. Data for concomitant health problems and HF characteristics were collected from the medical records. Results: The mean Kansas City Cardiomyopathy Questionnaire overall summary score for HRQOL in this sample was 70.50 (SD, 19.63). Health-related quality of life physical symptom had the highest score, and the psychological satisfaction domain had the lowest. Six predictors of the HRQOL were identified by using a 3-step hierarchical multiple regression analysis with forward method. The predictors were education (R 2 = 0.09), New York Heart Association functional class (R 2 = 0.398), Charlson Comorbidity Index number
C hronic heart failure (HF) is characterized by several complex symptoms that are difficult to control and result in a high rate of rehospitalization, morbidity, and mortality across the world. 1, 2 Symptom burden in HF is devastating and causes poor health-related quality of life (HRQOL). 3, 4 Worsening symptoms such as fatigue, exercise intolerance, and dyspnea are associated with an increased prevalence of sleep disturbances, 5, 6 estimated at 30% to 70%. 7Y9 Limited research has shown that sleep disturbances are independently associated with worsened HRQOL almost to the same extent as having HF. 10 However, the extent to which sleep variables are related to HRQOL in Taiwanese people is unclear. Understanding the interaction between sleep disturbances and HRQOL is needed to provide effective care for this population.
Health-related quality of life has been viewed as the most important clinical outcome to guide therapeutic interventions aimed at increasing survival. 11 Healthrelated quality of life is conceptualized based on the social science paradigm concerned with individuals' perceptions of daily functioning and overall wellbeing, with attention to their behaviors and feelings.
people may have better motivation to adhere to longterm treatments.
One challenge in measuring HRQOL is that it is a broad, multidimensional concept that comprises a wide range of needs within a physical, psychosocial, and cultural context. 14, 15 This means that many factors need to be taken into concern when measuring HRQOL including demographics, clinical characteristics, and psychosocial factors. 4 Health-related quality of life is rooted in an individual's cultural background 15 ; thus, more research studies are needed to identify correlates of better HRQOL in HF-specific patients of varying cultures.
The effect of sleep on HRQOL cannot be underestimated and has been viewed as a facet in the physical health domain of quality of life. 16 Adequate sleep is essential for biological and mental restoration, protection, integration, and memory. Therefore, a good quality of sleep is important to maintain physical health 17 and psychological well-being. 18 Sleep disturbances, however, can disrupt the restoration of damaged myocardium, resulting in a worsened prognosis in HF. 19 Excessive daytime sleepiness may follow nocturnal sleep problems and further interrupt the patient's circadian rhythm and daily activities. 10 The relationship between sleep disturbances and HRQOL in HF needs more evidence. Researchers have reported that sleep disturbances reduced the HRQOL of HF patients, especially for those with sleep-related breathing disorders. 7,20Y24 However, researchers found different effects of sleep disturbances on the domains of HRQOL. In the study of 223 patients with HF of Brostrom et al, 7 the 3 dimensions of HRQOL most influenced by sleep disturbances were general health, vitality, and social functioning, whereas physical health, bodily pain, and emotional functioning had the greatest impact on sleep-related breathing disorder in the Skobel et al 23 study with 51 HF patients with left ventricular ejection fraction of less than 35%. Likewise, there is a need to examine the extent to which sleep variables are relative to HRQOL. In the Redeker and Hilkert   22 study, sleep quality and continuity had greater effects on HRQOL than sleep quantity in 61 patients with stable systolic HF. After controlling for age, sex, comorbidity, and New York Heart Association (NYHA) functional class, perceived sleep quality was most relevant to mental health, whereas objective data for sleep continuity measured by actigraph were the most relevant to functional performance. 22 The finding that sleep duration was not associated with functional performance differed from other researchers' view that sleep duration affects health and daily functioning. 25, 26 More research is needed to clarify these relationships.
The purpose of this study was to identify predictors of HRQOL in Taiwanese people with HF, especially for the effects of sleep disturbances on HRQOL. The conceptual model used to guide the study suggests that HRQOL consists of 4 domains, including physical symptoms, physical limitation, psychological satisfaction, and social functioning ( Figure) . Sleep disturbances included sleep disruption, prolonged sleep latency, and extended sleep duration, occurring in either nighttime or daytime sleep. The study hypothesized that demographics, HF, healthrelated characteristics, and sleep disturbances were correlated with HRQOL in Taiwanese people with HF. In particular, sleep disturbances could have a significant effect on HRQOL, after controlling for demographics, HF, and health-related characteristics.
Methods

Design
A cross-sectional, descriptive correlational design was used. Prior to the formal data collection, a pilot study FIGURE. Conceptual model for health-related quality of life and sleep disturbances in people with heart failure.
was conducted to test the psychometric properties of all questionnaires and estimated sample size for the formal data collection. All participants were individually interviewed by the principal investigator to complete questionnaires in a private area in either a clinic or home. Face-to-face interviews provided a supplement for the data interpretations. Interviews lasted from 20 to 60 minutes. The study was reviewed by the institutional review boards of the University of Texas at Austin and a medical center in Taiwan.
Setting and Sample
A nonprobability sample of 125 participants with HF was recruited from the outpatient departments of a large medical center and an affiliated hospital located in southern Taiwan. Inclusion criteria were as follows: (1) having a diagnosis of HF with any class of NYHA I, II, III, or IV as determined by physicians, (2) being 18 years or older, (3) community dwelling, (4) able to communicate either by speaking Mandarin or Taiwanese or writing Mandarin (the official Chinese language), and (5) willing to participate in this study. The sample size was calculated using the software Power Analysis and Sample Size 2005 based on Cohen's 27 statistical power analysis method with a level of power of 0.8 at a significant ! level of .05. Using the smallest effect size of 0.26 among the associations between HRQOL and 22 major independent variables from the pilot study (n = 13), a sample size of 125 was recommended.
Instruments
Demographic and Clinical Questionnaires
The demographic questionnaire included age, sex, education, marital status, employment status, perceived financial status, and language. The clinical questionnaire consisted of HF and health-related characteristics. Heart failure characteristics included type of HF, time since the HF diagnosis, NYHA class, and HF medications. Health-related characteristics included body mass index, comorbidity, and a chart-review list of concomitant health problems. Comorbidity was measured using Charlson Comorbidity Index (CCI).
The CCI is composed of 16 items of self-reported comorbidities. 28 Patients were asked to evaluate their comorbid conditions on a 2-point scale (yes/no). The CCI is calculated using assigned weights for each condition (zero, 1, 3, or 6) to reflect both the number and the severity of the comorbidities. Spearman correlation between the self-report method and the medical recordYbased Charlson index for criterion validity was 0.63 in a sample of 170 inpatients older than 55 years. 29 The self-reported CCI was translated from English into Mandarin-Chinese by the principal investigator for this study.
The chart-review list of 10 concomitant health problems was adapted from the American College of Cardiology/American Heart Association Task Force on Clinical Data Standards. 30 The 10 problems are musculoskeletal diseases, diabetes/high blood sugar, gastrointestinal diseases, chronic pulmonary diseases, neurological diseases, renal diseases, psychological/ mental health, thyroid, cancer, and other diseases, such as cataract and benign prostatic hyperplasia. The list contained more specific cardiovascular diseases that could complement the CCI. The data were collected from the hospital medical records by the principal investigator.
Kansas City Cardiomyopathy Questionnaire
The 23-item HF-specific questionnaire, Kansas City Cardiomyopathy Questionnaire (KCCQ), was used to measure HRQOL. The KCCQ consists of 6 domains: physical limitations (6 items); symptoms, including frequency (4 items) and severity (3 items); symptom stability (1 item); self-efficacy (2 items); social functioning (4 items); and quality of life (3 items). 31 Patients are asked to answer questions about how HF has affected their lives over the past 2 weeks. Items are scored using an ordinal response scale ranging from 1 to 7. A score for each domain is transformed to a 0-to 100-point scale, with a higher score indicating better HRQOL. An overall summary score is calculated by summing the scores of the physical limitation, symptom, quality of life, and social functioning domains. For this current study, the 4 subscales were used to reflect the domains of HRQOL defined by this current study: physical limitation, physical symptoms, psychological satisfaction, and social functioning, respectively. On the other hand, the psychological satisfaction was measured by the 3-item quality-of-life scale of the KCCQ. Research studies have reported good psychometric properties for the KCCQ. 31 , 32 The KCCQ was translated into Mandarin-Chinese for this study. Dr John Spertus, originator of the KCCQ, served as a consultant for the translation. Cronbach !'s for each domain were as follows: physical limitations, .89; physical symptoms, .75; quality of life, .67; social functioning, .75; and overall summary score, .90.
Pittsburgh Sleep Quality Index
The 18-item Pittsburgh Sleep Quality Index (PSQI) was used to measure sleep disturbance. 33 Participants are asked to answer questions regarding sleep quality and sleep disturbances over a 1-month period. The 18 items are grouped into 7 components: subjective sleep quality (1 item), sleep latency (2 items), sleep duration (1 item), habitual sleep efficiency (3 items), sleep disturbances (9 items), use of sleeping medication (1 item), and daytime dysfunction (2 items). Each component of the PSQI is weighted equally with a possible scale range of 0 to 3. The 7 component scores are then summed to produce a global score ranging from 0 to 21. A higher score indicates a poor sleep quality. This current study used the Chinese-Mandarin version of PSQI translated by Tsai and colleagues. 34 In the present study, Cronbach !'s for domains of PSQI were as follows: sleep latency, .78; sleep disturbances, .51; daytime dysfunction, .79; and global PSQI, .70.
Epworth Sleepiness Scale
The self-reporting Epworth Sleepiness Scale (ESS) consists of 8 items that ask respondents to rate the chances that they would fall asleep or doze off in 8 specific life situations, such as sitting and reading, watching TV, or sitting stopped in traffic. Each of the 8 items is rated on a 4-point Likert scale from 0 (would never doze) to 3 (high chance of dozing). 35 The total score ranges from 0 to 24, with a lower score indicating low sleep propensity. An ESS greater than 10 is defined as excess daytime sleepiness, and 16 and greater indicates a high level of daytime sleepiness. The ESS has been translated into Chinese-Mandarin by Chen and colleagues. 36 Cronbach ! for the present study was .74. Based on the fact that several participants in the pilot study claimed to take daytime naps habitually, 3 items in respect to the prevalence, frequency, and duration of daytime napping developed by the principal investigator were added into the ESS.
Data Analysis
Data were analyzed using SPSS for Windows, release 14.0 (SPSS Inc, Chicago, Illinois). Data analysis approaches included descriptive statistics and inferential statistics, including independent t tests, 1-way analysis of variance, bivariate correlations, and hierarchical multiple regression analyses with forward method. Before the data analysis, checks were made for normality and normal distribution of the major variables and assumptions of the multiple regression analysis for predictor variables of HRQOL. The level of significance was set at .05 for all statistical analyses.
Results
The demographics for the sample of 125 Taiwanese are summarized in Table 1 and 24% reported sitting in a chair or using more pillows for sleep. In the physical limitation domain, the most difficult daily activities performed by the participants were ''hurrying or jogging'' (92.8%), ''doing yard work or housework and carrying groceries'' (66.4%), and ''climbing a flight of stairs without stopping'' (60.0%). In the psychological satisfaction domain, more than 84% of the participants reported not satisfied spending the rest of life with HF, 50.4% reported feelings of restrictions in enjoying their life, and more than half of the subjects ''felt discouraged or down in the dumps'' about their HF. In the social functioning domain, participants reported difficulties in taking part in hobbies and recreational activities (64%), particularly in taking overnight trips, working or doing household chores (83.2%), and visiting family or friends (50.4%).
Sleep Disturbances
The global PSQI scores of the 125 participants ranged from 0 to 20, with a mean of 9.06. With a cutoff point of 5, 33 94 of the participants (74.4%) were identified as poor sleepers (PSQI 95). Among the PSQI components, the sleep latency score was the highest, and use of sleeping medication had the lowest score (Table 3) .
Daytime Sleepiness
The ESS scores ranged from 0 to 22, with a mean score of 6.99 (SD, 5.07). When a cutoff point of 10 was used, 35 30 of the participants (24%) had excessive daytime sleepiness (ESS 910). For daytime napping, 81.6% of participants reported that they engaged in habitual daytime napping after lunch, with 62.4% taking daytime naps everyday. The mean duration of daytime napping for the 102 participants was 82.3 (SD, 50.42) minutes.
Predictors of HRQOL
Prior to hierarchal multiple regression analysis, Pearson correlation was initially performed to identify variables that had significant associations with the dependent variable, KCCQ overall summary score (Table 4) .
Fifteen variables were identified as correlates of HRQOL. They were age (r = j0.20, P G .05), education (r = j0.30, P G .01), financial status (r = 0.18, P G .05), type of language (r = 0.19, P G .05), NYHA classification (r = j0.68, P G .001), CCI-number (r = j0.23, P G .05), CCI-severity (r = j0.23, P G .05), chart-review concomitant noncardiovascular health problems (r = j0.20, P G .05), subjective sleep quality (r = j0.42, P G .001), sleep duration (r = j0.22, P G .05), sleep latency (r = j0.27, P G .01), sleep efficiency (r = j0.41, P G .001), sleep disturbances (r = j0.35, P G .001), daytime dysfunction (r = j0.27, P G .01), and daytime sleepiness (r = j0.24, P G .01).
Multicolinearity was considered as a potential problem because 2 pairs of variables each showed high and moderate correlations: CCI-number versus CCIseverity (r = 0.95, P G .001) and education versus type of language (r = 0.58, P G .001). Therefore, an initial regression analysis with all variables was performed to obtain colinearity diagnostics. 38 The results showed that CCI-number and CCI-severity had similar data for tolerance (0.08 for each) and variance inflation factor (VIF) (12.51 for CCI-number vs 13.03 for CCIseverity). The CCI-number, however, had a higher unstandardized coefficient (B = j4.70) and standardized coefficient (" = j.30) than CCI-severity (B = 2.03, " = .19). It was decided to exclude CCI-severity and to retain CCI-number. Similarly, education was moderately correlated with type of language (r = 0.68, P G .001). Education had a higher unstandardized coefficient (B = 1.16) and a standardized coefficient (" = .10) than type of language (B = j0.75, " = j.04). Therefore, the variable of type of language was eliminated from the regression model. The Pearson correlation coefficients among the final predictor variables ranged from j0.01 to 0.69, tolerance was from 0.47 to 0.88, and VIF was from 1.14 to 3.82.
The 13 variables were then available to enter in 3 steps using a hierarchical multiple regression analysis with forward method. A total of 6 models were generated in the 3 steps. The R 2 for the final model was 0.585 (P G .001), with an adjusted R 2 of 0.564. Age, education, and financial status were available to enter in the first step as covariates. Education was the only significant predictor among these 3 predictor variables of HRQOL, accounting for 9.0% of the variance (P G .01). Those who had higher education levels had better HRQOL.
The CCI-number, noncardiovascular concomitant problem, and NYHA class were available to enter in the second step as covariates. Two significant predictors, NYHA class and CCI-number, were identified from these 3 variables. When NYHA class was added to the second model, the R 2 increased by 0.398 (P G .001), from 0.09 to 0.488. When CCI-number was added to the third model, it accounted for an additional 2.6% of the variance (P G .05) and 51.4% of the variance associated with education and NYHA class. New York Heart Association class and CCI-number collectively accounted for 42.4% of the variance in HRQOL. Participants with HF who had lower NYHA class and a small number of comorbid conditions reported higher HRQOL.
In the third step, subjective sleep quality, sleep duration, sleep latency, sleep efficiency, sleep disturbances, sleep dysfunction, and daytime sleepiness were available to enter. The results showed that, after controlling for education, CCI-number, and NYHA class, subjective sleep quality, sleep disturbances, and sleep latency were identified as significant predictors and accounted for 7.0% of the variance in HRQOL. Subjective sleep quality, when entered into model 4, accounted for 3.7% of the variance in HRQOL (P G .001), resulting in an increased R 2 , from 0.514 to 0.551. When sleep disturbance was added to model 4 to obtain model 5, the percentage of the variance increased by 1.5% (P G .05), from 55.1% to 56.7%. The addition of sleep latency to model 5 to obtain model 6 explained an additional 1.8% of the variance (P G .05). The summary for the hierarchical multiple regression of predictor variables on HRQOL is shown in Table 5 .
Discussion
In this study of Taiwanese people with HF, as sleep disturbances increased, HRQOL decreased. This finding is similar to other studies involving participants -with HF. 7,22Y24 Among the 4 domains of HRQOL, social functioning had the strongest correlation with sleep disturbances, whereas psychological satisfaction had the weakest correlation. The significant influence of sleep disturbances on social functioning was also found in the study of 223 HF patients of Brostrom et al 7 in Sweden. Sleep disturbances may have had a larger effect than what was reflected in the statistical analysis, although only 3 sleep variables were selected as predictors of overall HRQOL. In this study, a variety of elements created a vicious cycle in sleep disturbances. When sleep disturbances were initiated by HF symptoms, such as nocturia and shortness of breath, sleep continuity was disrupted, resulting in a longer sleep duration and a feeling of poor sleep quality. The perception of poor sleep quality became stronger if the participants could not fall asleep within a short time (normally 15 minutes) because of sleep disruptions. Perceived sleep inefficiency was further pronounced because the time in bed was much longer than actual sleep duration. Participants noted that their sleep no longer refreshed them or restored energy for performing daily functions.
Poor physical functioning results in more sedentary lifestyles, which in turn could reduce their cardiopulmonary tolerance. Perceived lifestyle changes and frequent sleep disturbances could cause mood swings, which could also affect perceptions of sleep quality. Likewise, engaging in few social activities could provide more opportunities for daytime napping, which again could worsen nocturnal sleep quality. Daytime dysfunction, however, resulted in the greater likelihood of falling asleep or dozing off during daytime. 10 Education played an important role in HRQOL in this sample. This finding was similar to those reported in previous studies conducted in Taiwan and Hong  Kong. 15,397Y41 That agreement among the studies may support the argument that Taiwanese people with higher education have less difficulty in receiving medical information written in the Chinese-Mandarin language. Accordingly, they have more resources and a greater ability to adjust to their illnesses and changes in life expectations, 42 and can use better critical thinking in making decision about their treatments. 43 Rockwell and Riegel 43 found that HF patients with higher education performed better self-care. Additionally, 
Step 1 HRQOL of Taiwanese With Heart Failure 509 people who were better at reading and writing Chinese engaged in more positive health-promoting behaviors in a study by Lee and Wang. 44 In the current study, participants who could speak Mandarin showed less physical limitation, social functioning, and overall HRQOL than those who could speak Taiwanese only.
New York Heart Association functional classification was the strongest predictor of HRQOL. The greater the HF severity, the more likely were the participants to experience lower levels of HRQOL. This finding is consistent with previous research findings. 15 ,45Y50 Overall, the participants appeared to have a higher mean overall summary score (70.50 [SD, 19.63] ) on the KCCQ than those reported in several other studies (55.9Y66.9), with a great number of participants who had advanced HF. 31, 48, 51, 52 Although the current study showed an overall summary score similar to that found by Myers et al 53 (mean, 74.2 [SD, 19] ), the 2 studies yielded different scores for the domains. For example, whereas the score for physical symptom was the lowest (54.5 [SD, 18] ) in the study of 41 American participants of Myers et al, 53 it was highest in the current study with Taiwanese participants (74.98 [SD, 21.31] ). However, physical symptom also had the highest score in the study of stable HF participants of Green et al. 31 The finding suggests that physical domain and symptoms categories have the lowest level of agreement of all the domains of HRQOL across different cultures. 54 Similar to the study of Myers et al, 53 the participants were less likely to perceive the burden of symptoms than they were for the frequency of the symptoms. An explanation for the high score on symptom burden (indicating low burden of symptoms) may reflect less HF severity within the sample. Indeed, the participants with advanced HF (NYHA classes III and IV) reported lower scores on physical symptom than did the participants with NYHA classes I and II HF. Some participants, however, may have accepted symptoms as part of their life situation. For example, a number of participants, particularly those with valvular heart diseases as a precipitating factor for HF and those who had had HF for longer periods, reported that they had become used to living with the symptoms; as a result, they no longer perceived that any symptoms still existed. Among those participants, however, some had observable shortness of breath during the interviews for this study. Participants who did not work or carry out household chores indicated that they perceived little burden from their HF symptoms because they engaged only in daily activities that demanded little energy. Patients, however, may overlook the severity of their symptoms and postpone treatment when symptoms are gradually getting worse.
Comorbidity was a predictor of overall HRQOL in the current study. The number of noncardiovascular diseases was correlated with HRQOL and not with the number of cardiovascular health problems. Braunstein and associates 55 stated that noncardiac comorbidities are highly prevalent in older patients with HF and strongly associated with adverse clinical outcomes, such as hospitalization and mortality. Those findings, however, supported the view that the HF care has shifted from the paradigm in which HF is considered a dominant condition to a new paradigm in which HF is considered one of several comorbid conditions. 56 Among the 4 domains, participants gave the lowest score to psychological satisfaction domain (65. 60 57 For example, recent studies indicated that psychological problems may be adverse effects of the activation of renin-angiotensin-aldosterone system and the sympathetic nervous system. 58, 59 Whatever the pathophysiological mechanism linking HF to depression, early recognition and treatment of psychological disturbances should be an important component of HF care. Likewise, Yu and colleagues 15 found that Chinese HF patients had high levels of psychological distress because of their cardiac dysfunctions and decline in functional ability. During the data collection for the current study, we found that several participants viewed HF as a terminal disease and therefore felt that they were useless and waiting to die. Researchers have suggested that both Taiwanese and Chinese patients report more negative effects of illness in the psychological domain than in the physical domain. 15, 60 Further qualitative research is needed to acquire more comprehensive information regarding the effect of HF on psychological status.
Daytime sleepiness was not a predictor of HRQOL. The prevalence of daytime sleepiness (24%) was similar to that found in a study of HF patients (21%), 7 but higher than reported in the general population (aged 915 years). 61 The finding that daytime sleepiness was correlated with overall HRQOL is similar to that in the study of Brostrom et al, 7 showing that excessive daytime sleepiness was associated with reduced HRQOL in 223 patients with HF. Daytime sleepiness, however, may be independent of sleep disturbance in its effect on HRQOL in patients with HF, in that daytime sleepiness was associated with only 1 domain of sleep disturbance, daytime dysfunction. Given the finding that participants who had greater frequency and burden of fatigue and shortness of breath had more propensity to fall asleep during the daytime, further research with patients with higher NYHA classifications may be useful to help understand the relationship between daytime sleepiness and HRQOL.
Daytime napping was prevalent in 81.6% of the participants. The prevalence and mean duration of daytime napping (82.3 [SD, 50.42] minutes) in this present study, however, were higher than those reported in a study with 60 community-dwelling elderly insomniacs (64%, 43 [SD, 14] minutes; n = 60). 62 In contrast with the finding about daytime sleepiness, greater frequency of daytime napping was correlated with poor HRQOL social functioning. Likewise, longer daytime napping was correlated with lower symptom frequency, suggesting that daytime napping may slow the occurrence of HF symptoms. This finding is congruent with the use of naps to restore energy, commonly seen among Taiwanese people. 62, 63 Further research is needed, however, to clarify the effects of daytime napping on HF symptoms.
The study has several limitations. The generalizability of the study findings was limited because the study used a nonprobability sample and cross-sectional design that highlights associations, but not a causal relationship. Future research should include more participants with NYHA classes III and IV HF to better understand the effect of HF on HRQOL. Because HRQOL is a multidimensional concept, the use of only 1 instrument may overlook other dimensions of this complex concept. Similarly, the use of only a 3-item quality-of-life subscale of KCCQ to measure psychological satisfaction is very limited. The low internal consistency reliability for the PSQI sleep disturbance might have resulted from several sleep conditions that were reported by a few participants only, such as feeling too cold or too hot. Adding objective tools to measure sleep disturbances would be helpful to provide more comprehensive information about this area.
Implications for Practice
Fifteen factors were related to HRQOL, suggesting that nurses should use a holistic perspective to help patients understand and manage the impact of HF on their daily lives. The importance of ongoing screening for sleep disturbances in people with HF is highlighted based on the study findings about the prevalence of sleep disturbances and daytime sleepiness among the participants in this study. Early detection of sleep disturbances may help health care providers minimize potential poor outcomes and improve HRQOL in people with HF. Because psychological satisfaction had the lowest score among HRQOL domains, routinely assessing HF patients' emotional status is recommended. Although physical symptoms had the highest score, health care providers should carefully assess patients' perceptions of HF symptoms as well as use clinical observation skills to evaluate for the presence of symptoms. Patients may have adapted to their symptoms and adopted more sedentary daily activities. They, however, may overlook the severity of their symptoms and postpone treatment when symptoms are gradually getting worse.
Effective interventions for improving HRQOL should be designed based on the patient's needs and lifestyle, for example, providing counseling programs for patients who are newly diagnosed with HF or those with worsening symptoms or with sleep disturbances. Developing a support group can offer opportunities for patients and their families to share lived experiences and difficulties with others. Such groups are rare in Taiwan. Spoken explanations are particularly needed for people who are illiterate or elderly. The study findings could serve as a baseline for further longitudinal studies exploring the long-term effects of correlates and causal relationships among the variables in the population with HF, especially for the relationship between sleep disturbances and HRQOL. Future research can compare the study findings with other research studies across different cultures and countries. 
What's New and Important
